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CLAIMS 

[Claim(s)] 

[Claim 1] The wavelength circumference nature array waveguide grid constituted so that 
two or more transmitter-receivers and the light of predetermined wavelength which has 
two or more input port and an output port pair, and was inputted from each input port 
might be outputted to a predetermined output port, It provides. The input port and the 
output port of eye the k-th (k= 1, 2, ...) watch of this wavelength circumference nature 
array waveguide grid, In the optical-communication approach that the transmit port and 
receive port of a transmitter-receiver of eye k' (k' =1,2, ...) watch transmit a signal to the 
n-th (integer of n> 2) transmitter-receiver from the 1st transmitter-receiver using the 
network connected with the optical fiber, respectively the — When a failure occurs in the 
communication link using the direct path from the output port of said 1st 
transmitter-receiver to the input port of said n-th transmitter-receiver After sending out the 
signal to transmit from said 1st transmitter-receiver to the m-th transmitter-receiver by the 
light of the m-th wavelength, The optical-communication approach characterized by 
sending out from said m-th transmitter-receiver to said n-th transmitter-receiver by the 
light of the wavelength of** (m+1) furthermore, and transmitting a signal to said n-th 
transmitter-receiver. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical-communication approach in 
the optical-communication network which used the optical fiber for the transmission line, 
especially, makes the throughput between the nodes of the arbitration of the wavelength 
pass routing network between two or more nodes using a wavelength circumference 
nature array waveguide grid fluctuate, and relates to the optical-communication approach 
which enables employment of a flexible network according to the amount of traffic. 
[0002] 

[Description of the Prior Art] In the communication link between each node of the 
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optical-communication network where two or more nodes (transmitter-receiver) have been 
arranged, the network using a wavelength circumference nature array waveguide grid as 
shown in drawing 3 is proposed as a method which each signal can transmit without 
congestion mutually. Drawing 3 shows the example using the wavelength circumference 
nature array waveguide grid 301 with four input/output port. The output port of eye the 
k-th (k= 1, 2, 3, 4) watch of this wavelength circumference nature array waveguide grid 
301 is connected with the input terminal of the k-th node by the optical fiber, and the k-th 
input port of this wavelength circumference nature array waveguide grid 301 is connected 
by the output terminal and optical fiber of the k-th node. 

[0003] If the lightwave signal of the wavelength lambdal, lambda2, lambda3, and 
lambda4 which wavelength multiplexing was carried out and has been sent from each 
node is inputted into the input port where this wavelength circumference nature array 
waveguide grid 301 corresponds, it will be outputted by the wavelength spectral 
separation function which the array waveguide grid 301 has from appearance KAPOTO 
which changes with differences in the wavelength of each lightwave signal, respectively. 
The lightwave signal with which drawing 4 was inputted into each input port of this 
wavelength circumference nature array waveguide grid 301 means in a table from which 
appearance KAPOTO it is outputted by the difference in wavelength. Thus, it is decided to 
the combination of the input port and the output port of the array waveguide grid 301 that 
wavelength will be a meaning. The lightwave signal of the same wavelength inputted into 
each input port by the circumference nature of the array waveguide grid 301 is outputted 
to a different output port, respectively. 

[0004] The inside of a network can be spread in the network using the above wavelength 
circumference nature array waveguide grids 301, without each lightwave signal carrying 
out congestion by using for the communication link between the nodes of arbitration the 
lightwave signal which has the wavelength shown in drawing 4 . That is, it is possible to 
use a transmission band for the maximum between the nodes of arbitration, and to transmit 
a mass communication link without congestion. For example, when between each node 
has arranged the transmission equipment which has the transmission band castle which is 
40Gbps, it is possible to transmit without carrying out congestion of the 40Gbps [ a 
maximum of] lightwave signal mutually between each node of the network shown in 
drawing 3 . 
[0005] 

[Problem(s) to be Solved by the Invention] In the optical-communication network 
mentioned above, the transmission band between each node will arrange the transmission 
equipment according to the amount of traffic expected beforehand, in order to be 
dependent on the band of the transmission equipment of each node. However, when the 
transmission capacity between specific nodes increased by unexpected fluctuation of the 
traffic after installation of transmission equipment even more than the band of 
transmission equipment, there was a problem that renewal of transmission equipment was 
needed. Moreover, when a failure occurred in transmission of the lightwave signal of the 
applicable wavelength for transmitting between a certain specific nodes, there was a 
problem that the lightwave signal between the node was not transmitted at all. 
[0006] This invention is what was made in consideration of the above-mentioned situation. 
The purpose In the optical-communication network using a wavelength circumference 
nature array waveguide grid [ when the transmission capacity between specific nodes 
increases by unexpected fluctuation of traffic even more than the band of transmission 
equipment, or when a failure occurs in transmission of the lightwave signal of the 
applicable wavelength for transmitting between nodes ] It is in offering the 
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optical-communication approach that optical communication can be. performed, without 
renewing transmission equipment. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
this invention Two or more transmitter-receivers and two or more input port, Have an 
output port pair and the wavelength circumference nature array waveguide grid constituted 
so that the light of predetermined wavelength inputted from each input port might be 
outputted to a predetermined output port is provided. The input port and the output port of 
eye the k-th (k= 1, 2, ...) watch of this wavelength circumference nature array waveguide 
grid, In the optical-communication approach that the transmit port and receive port of a 
transmitter-receiver of eye k' (k' =1,2, ...) watch transmit a signal to the n-th (integer of 
n> 2) transmitter-receiver from the 1st transmitter-receiver using the network connected 
with the optical fiber, respectively the — When a failure occurs in the communication link 
using the direct path from the output port of said 1st transmitter-receiver to the input port 
of said n-th transmitter-receiver After sending out the signal to transmit from said 1 st 
transmitter-receiver to the m-th transmitter-receiver by the light of the m-th wavelength, it 
sends out from said m-th transmitter-receiver to said n-th transmitter-receiver by the light 
of the wavelength of** (m+1) further, and is characterized by transmitting a signal to said 
n-th transmitter-receiver. 

[0008] In addition, the following gestalten are also considered as other gestalten of this 
invention. Have two or more transmitter-receivers, and two or more input port and an 
output port pair, and the wavelength circumference nature array waveguide grid 
constituted so that the light of predetermined wavelength inputted from each input port 
might be outputted to a predetermined output port is provided. The input port and the 
output port of eye the k-th (k= 1,2,...) watch of this wavelength circumference nature 
array waveguide grid, In the optical-communication approach that the transmit port and 
receive port of a transmitter-receiver of eye k' (k* =1,2, ...) watch transmit a signal to the 
n-th (integer of n> 2) transmitter-receiver from the 1st transmitter-receiver using the 
network connected with the optical fiber, respectively the — When a failure occurs in the 
communication link using the direct path from the output port of said 1st 
transmitter-receiver to the input port of said n-th transmitter-receiver After sending out the 
signal to transmit to the transmitter-receiver of ** (m+1) by the light of the m-th 
wavelength from said m-th (integer of m;l <=m<=n -2) transmitter-receiver, The 
optical-communication approach characterized by repeating successively the procedure 
furthermore sent out to the transmitter-receiver of ** (m+2) by the light of the wavelength 
of** (m+1) from the transmitter-receiver of said ** (m+1) from m= 1 to m=n -2, and 
transmitting a signal to said n-th transmitter-receiver. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. Drawing 1 is the block diagram of an 
optical-communication network using the wavelength circumference nature array 
waveguide grid explaining the 1st operation gestalt of this invention, and the transfer path 
of a signal. 101 a wavelength circumference nature array waveguide grid and 102a-102d 
Each close KAPOTO of the wavelength circumference nature array waveguide grid 101, 
Each node (transmitter-receiver), and 105, 106 and 107 are [ 103a- 103d of each output 
port of the wavelength circumference nature array waveguide grid 101 and 104a-104d ] 
signal paths, in addition - although input port and an output port make and arrange the 
pair for convenience in this drawing in order to make a configuration intelligible — the 
wavelength circumference nature array waveguide grid 101, input port 102a-102d, output 
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ports 103a-103d, and Nodes [ 104a-104d ] mutual relation — drawing 3 R> — it is.tlje 
same as that of what was shown in 3 and 4. 

[0010] The procedure of this operation gestalt is shown in drawing 5 . The traffic from 
node 104a to node 104b occurs (step Sal), and when the amount of traffic is small 
(decision of step Sa2 is NO), the signal from node 104a to node 104b i? transmitted with 
the light of a signal path 105 lambda 2, i.e., wavelength, (step Sa3). When the amount of 
traffic between node 104a and 104b increases (decision of step Sa2 is YES) and the 
transmission capacity of a signal path 105 is exceeded here After checking the allowances 
of the transmission capacity of signal paths 106 and 107 (step Sa4), An exceeded signal is 
once again changed into the lightwave signal of wavelength lambda 4 from node 104a 
after changing into an electrical signal in delivery and node 104c at node 104c with the 
light of wavelength lambda 3, and it sends to node 104b from node 104c. That is, a signal 
is sent via signal paths 106 and 107. 

[0011] Moreover, when a failure occurs in a signal path 105, all traffic is once sent to node 
104c from node 104a like the above with the procedure shown in drawing 6 at node 104b 
from delivery and node 1 04c. That is, it can do [ avoiding a failure or ] by sending a signal 
via signal paths 106 and 107. 

[0012] Next, the 2nd operation gestalt of this invention is explained. Drawing 2 is the 
block diagram of an optical-communication network using the wavelength circumference 
nature array waveguide grid for explaining the 2nd operation gestalt of this invention, and 
the transfer path of a signal. 201 a wavelength circumference nature array waveguide grid 
and 202a-202d Each close KAPOTO of the wavelength circumference nature array 
waveguide grid 201, For 203a-203d, each appearance KAPOTO of the wavelength 
circumference nature array waveguide grid 201 and 204a-204d of each node, and 205, 206 
and 207 are [ a signal path and 208 ] wavelength inverters, in addition - although input 
port and an output port make and arrange the pair for convenience in this drawing in order 
to make a configuration intelligible - the wavelength circumference nature array 
waveguide grid 201., input port 202a-202d, output ports 203a-203d, and Nodes 
[ 204a-204d ] mutual relation - drawing 3 R> - it is the same as that of what was shown 
in 3 and 4. 

[0013] Although the procedure of sending an exceeded signal via node 204c is the same as 
what was shown in drawing 5 of the 1 st operation gestalt mentioned above when the 
amount of traffic between node 204a and 204b increases and the transmission capacity of 
a signal path 205 is exceeded now With this operation gestalt, with the wavelength 
inverter 208 arranged in node 204c, the light of the wavelength lambda 3 sent from node 
204a is changed into the light of wavelength lambda 4, and is sent to node 204b. in order 
to use the wavelength inverter 208 with this operation gestalt, electric signal processing in 
node 204c is unnecessary - becoming '-- large capacity ~ low - junction [**■**] is 
attained. 

[0014] Moreover, as well as the processing shown in drawing 6 of the 1st operation gestalt 
when a failure occurs in a signal path 205, a signal is sent to node 204c from node 204a, 
and, subsequently to node 204b, is once sent from node 204c. That is, a failure is 
avoidable by sending a signal via signal paths 206 and 207. 

[0015] Although the 1st and 2nd operation gestalt mentioned above showed the example 
which transmitted the signal in one path only using one junction node, it is also possible to 
transmit a signal in two or more paths further using two or more another junction nodes. 
Moreover, although the above 1st and the 2nd operation gestalt showed the example which 
transmitted the signal by one junction, the same effectiveness can be acquired even if it 
transmits a signal by the junction of multiple times. Namely, when a failure occurs in the 
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communication link using the direct path from the output port of the 1st 
transmitter-receiver to the input port of the n-th transmitter-receiver After sending out the 
signal to transmit from the m-th (integer of m;l <=m<=n -2) transmitter-receiver to the 
transmitter-receiver of ** (m+1) by the light of the m-th wavelength, The procedure 
furthermore sent out to the transmitter-receiver of ** (m+2) by the light of the wavelength 
of ** (m+1) from the transmitter-receiver of ** (m+1) is successively repeated from m= 1 
to m=n -2, and a signal is transmitted to the n-th transmitter-receiver. 
[0016] Furthermore, with the above 1st and the 2nd operation gestalt, the same 
effectiveness can be acquired by using a junction path with the same said of the 
configuration which consists of much more nodes in connection with the wavelength 
circumference nature array waveguide grid equipped with four input/output port, the 
wavelength circumference nature array waveguide grid equipped with further much 
input/output port although the configuration using four nodes was shown, and it. 
[0017] * 

[Effect of the Invention] Since the signal was transmitted via the junction node in the 
optical-communication network using a wavelength circumference nature array 
waveguide grid according to this invention as explained above When the transmission 
capacity between specific nodes increases by unexpected fluctuation of traffic even more 
than the band of transmission equipment, Or optical communication can be performed 
without renewing transmission equipment, when a failure occurs in transmission of the 
lightwave signal of the applicable wavelength for transmitting between nodes, thereby, it 
is flexible and the effectiveness that a reliable network is realizable is acquired. 

[Translation done.] 
* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a network diagram for explaining the 1st operation gestalt of this 
invention. 

[Drawing 2] It is a network diagram for explaining the 2nd operation gestalt of this 
invention. 

[Drawing 3] It is a network diagram for explaining the conventional 
optical-communication approach. 

[Drawing 4] It is a table showing the example of the wavelength which matches the input 
port and the output port of a wavelength circumference nature array waveguide grid. 
[Drawing 5] It is a flow chart for explaining actuation of the 1st operation gestalt of this 
invention. 

[Drawing 6] It is a flow chart for explaining actuation of the 1st operation gestalt of this 
invention. 

[Description of Notations] 

101 Wavelength Circumference Nature Array Waveguide Grid 
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102a-102d Input porf 

103a- 103d Appearance KAPOTO 

1 04a- 104d Node 

105, 106, 107 Signal path 

201 Wavelength Circumference Nature Array Waveguide Grid 

202a-202d Input port 

203a-203d Appearance KAPOTO 

204a-204dNode 

205, 206, 207 Signal path 

208 Wavelength Inverter 

[Translation done.], 
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DRAWINGS 

[Drawing 1] 

[Drawing 2] 



[Drawing 3] 
[Drawing 4] 
[Drawing 5] 
[Drawing 6] 

[Translation done.] 
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